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Python for Teachers

Excerpt ACCEPTED
Bring your laptop with Pythan installed and follow alang as we ga through SESSI0N
examples from a 21st century high school mathematics curriculum, such as
we're currently protatyping and implementing in niche markets. LULTURE

.. Long form
Description

0sh2009-0034
FPortland is at the cutting edge when it comes to pioneering a world class 21st
century education for its students. The Silicon Forest is stepping up to the Scheduled:
plate. Python plays a role in the action. Thursday, June 18,
2009 fram 1:45 —

Starting with West Precinct, Hillshoro Police Department, Saturday Acadery 3:30pm in Burnside

has been teaching FOSS concepts (free and open source software), later
rnarphing into & more mainstrearn form of "Pythonic Math® . Winterhawven (Portland Public, a "geek
hogwarts™) has also gotten in on the pilot studies

Kirby Urner, former math teacher and consultant to McGraw-Hill, veteran of O5CORN, EuroPython and
Pycon circuits, will give you the inside story on all of the abowve, having been an active player in helping
Fortland remain a "FOZs capital" (Christian Science Monitor, 2005Y, Kirky is a curriculum writer for 40
Solutions, also CWO for a FOSS project involving coffee shops. He is also 2n [EEE member and past
wieb wrangler for the Buckminster Fuller Institute (EFLorg).

Bring wour laptop with Python installed and follow along as we go through examples from a 21st century
high school mathematics curriculum, such as we're currently prototyping and implementing in niche
markets.
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Speaker
Kirby Urner

Website: http: M ddsolutions . net

Eicgraphy

Kirty moved to Portland from Chicago when his dad joined the Portland
Flanning Bureau, after which the family mowved overseas to serve planning
clients in Libya, Philippines, Egypt, Bangladesh, Bhutan and Lesotho.

Kirty attended Princeton University, focusing on the philosophy of Ludwig Wittgenstein for his thesis,
wihile haunting the "E-Quad” {engineering guadrangle) far computer science courses, having fallen in
lowve with APL (Princeton had scattered APL terminals, slaved to an IBM 370, throughout the
Carmpus).

After serving as a mathematics teacher in an exclusive Catholic academy for young women, and as a
contributing editor for computer literacy materials for MoGraw-Hill in the 19805, Kirby returned to
Fortland to pursue a career in programming in the not-for-profit sector, starting with Ecumenical
Winistries of Oregon's Center for Urban Education, and later as an associate with Dawn YWicca &
Associates (DWWA).

Kirtey's background in philosophy and computer science continued to infarm his approach to
education whereas the development of the Internet enabled him to discover his global team of peers,
including within the Python community .

Sessions

Python for Teachers
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CORE QUESTIONS: KEEPING FOCUS

Lore: Why am | here?

Skills

What am | doing?

i OPEN SOURCE i

BRIDGE



Lightning Talk Version

[0] title and opening credits
[1] the geography in question
(like a videogame, like Uru by Cyan of Spokane)
[2] blasting a new track (Max tunnel metaphors)
[3] light at the end of the tunnel
(sweet jobs in the Silicon Forest)
on the ground (math wars R us)
marketing strategies (private industry mulls 'em over)
quick trip through some math topics in Python (yawn)

recap of core strategies, "takeover" of PPS (willing
recruits model, merit paid elite crew)

FOSS in Culture
(generic themes relevant to the conference)
[9] closing credits, 4D Solutions logo
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Where s Python Nation?

Guido: BDFL

@ python

... ight next to
the Republic of Perl

Note Netherlands, quite near



Embedded in a FOSS context...

Webus Vancouverous

FOSS boss
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by Kirby Urner, 4D Solutions,
Summer of 2007

w EuroPython 2007  [EAGend
ELIR. D P TH O 9' 1 ' J I. N ZUG ?, -
: wi OSCON

2 "":’rz.'““ Vilnius, Lithuania
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1950 1960 1970 1980 1990 2000 2010
| | | | | | |

( | )

BUCKMINSTER FULLER INSTITUTE

Looking back: St. Dominic Academy (Jersey City,
1981), Americans for Civic Participation (Wash. DC),
McGraw-Hill (New York City, 1984); Center for Urban
Education (PDX); BFI webmaster; 1t International
Conference on Bucky Balls (Santa Barbara, 1993);

GENI Centennial (1995); Parliament of World
Religions (Cape Town, 1999), xBase programmer
(dBase then FoxPro), student of Python (starting
Python 1.x).

SUMMER OF 2007: Europython, Vilnius, Lithuania
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ﬂ Bio...

Pinoy Python Users Group

Shomar: a Wanderer

CWEN CAREY
Doug Tomges is the tithe character in “R. Buckminster Fuller: The History (and
Mystery) of the Universe," a one-man play at Portland Center Stage that
captures the thinker's restiess curiosity and playfulness.

Art and Engineering
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PYCON 2009: WORKSHOP FOR TEACHERS

Showing posts for query Urner-Holden.

Urner-Holden Workshop Etc.

Python for Teachers

Pycon 2009, Chicago &
Urner /7 Holden

b. ooz [:]:] L g | ELIF.TY

Jirst o7 mintes

() take Hme to dowrndoad)

I was blessed with some deep thinking attenders, had a great A/V
tearm (wolunteers with yellow shirts, Pycon branding). Hawing field %
tested this talk a number of times, T have to say I was both

prepared and not prepared. &
OPEN SOURCE
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P4E in PDX

« 2004:
Adventures in Open Source (sa:); West Precinct, HPD;

J. Collord & K. Urner

« 2005 - 2006:
Python @ Winterhaven Public School; K. Urner
« 2005 - 2007:

Pythonic math courses (sa:); OGlI, PSU; K. Urner

Saturday Academy: recruiting new Silicon Foresters




Lightning Talk Version

[0] title and opening credits
[1] the geography in question
(like a videogame, like Uru by Cyan of Spokane)
[2] blasting a new track (Max tunnel metaphors)
[3] light at the end of the tunnel
(sweet jobs in the Silicon Forest)
on the ground (math wars R us)
marketing strategies (private industry mulls 'em over)
quick trip through some math topics in Python (yawn)

recap of core strategies, "takeover" of PPS (willing recruits
model, merit paid elite crew)

FOSS in Culture
(generic themes relevant to the conference)
[9] closing credits, 4D Solutions logo
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Seattle Transit Blog

February 4, 2009 gt 12:58 pm

Coyote on Portland’s Max
by Andresy Smith

It's time for a smarter math track...

OK, not exactly a
tunnel here, just a
“smart student”
riding our Max, a
“digital math
mascot.”

Coyote Academy

Friday, February 15, 2002

Wandering Coyote Booted from Airport Hops a Train

Instead V&V
OPEN SOURCE
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study your heritage
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Pascal’s Triangle
and Sphere Packing:
Designing a Bridge
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\\ PMC A'L‘ s "
TR AR GUE"

N-=\
s N
[T = reaxdil]
1=0 Pascal’s Triangle is a grand
Buworiar central station of converging
[ HEoRE M . .
Ca BN . math threads, including
' Binomial Theorem and
e o /\ MATOR Bell Curve statistics.
GAALS 51 an 1 bRAD G 5
How MAnY whAYs To React
Tr&  BoTTom ROW.es .
s Another grand central is the
TG UAR. NumbeR'S ('rm) SewTons n king thread
- Temadestan norBers (eRAD TSN Seor Sphere packing thread.
) 3 & ...
D71 A bridge between them is the
(% C’@) T '° fact that triangular and
. — tetrahedral numbers appear
Sras e eodesic in P I's Tri I
, A U5 oheres in Pascal’'s Triangle.
SETE (Aor-'%)

Spﬂ\er@_ {\qc—l‘-‘-\}\6
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From
Synergetics:
Explorations

In the Geometry
Of Thinking, by

i it R. Buckminster
Fuller
T e
AN L_,

_ ‘. e N
- Z'Z'Z':'.'.,,".,-":'_:',I;;::-: %ﬁ‘ﬁ#
I 1--“r"

ochet truss

Fig 420,01 Octet Truss.

http://mathforum.org/workshops/usi/pascal/pascal triangular.html
http://mathforum.org/workshops/usi/pascal/pascal tetrahedral.html V&’T
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http://mathforum.org/workshops/usi/pascal/pascal_triangular.html
http://mathforum.org/workshops/usi/pascal/pascal_tetrahedral.html




v

Pl —

“91+Hﬁﬂ:b vecTor

Useful multilingual mnemonic:
a Python has lots of

class Snake (object)

def

def

def

def

def

def

. dnit (self):;
# get born
self.stomach = []

__repr (self):
§ represent self to world
return "Snake at %s" % id(=self)

__rib_ (self):
'S any speclal name
pass

rib (self):

# any special name
pass

eat (self, food):
self.stomach. append (food)

poop (self) :

# kids like scatalogical stuff
# e.g. '"grossology"

if len(self.stomach)>0:

self.stomach.pop(0) # FIFO




/%. < >>> from europython2007 import Snake
j/jﬂ >>> thesnake = Snake() # get born

>>> thesnake
Snake at 14000304

—fepf — >>> thesnake.eat ("'mouse’)
>>> thesnake.stomach
e [ '"mouse’]
= tnonic yeceTor
7 >>> thesnake.eat (thesnake) # uroboros

>>> thesnake. poop ()
>>> thesnake.stomach

Multi-lingual mnemonic: [Snake at 14000304]
a Python has lots of _ ribs A

Multi-cultural uroboros imagery

Python Bridge,
Amsterdam



Everything is an object...

A. S
"

tepf —

e

- \7‘1'1"'\0'\; C ve«Tor

...including “math objects.”

Like vectors, polynomials, polyhedra, fractals, factories...
permutations.

Math topics + object-oriented model = a new standard (one of
many).

Europython / Vilnius 2007 V&’T

BRIDGE
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Sketches for PSF
chairman, Pycon 2009
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Lightning Talk Version

[0] title and opening credits
[1] the geography in question
(like a videogame, like Uru by Cyan of Spokane)
[2] blasting a new track (Max tunnel metaphors)
[3] light at the end of the tunnel
(sweet jobs in the Silicon Forest)
on the ground (math wars R us)
marketing strategies (private industry mulls 'em over)
quick trip through some math topics in Python (yawn)

recap of core strategies, "takeover" of PPS (willing recruits
model, merit paid elite crew)

FOSS in Culture
(generic themes relevant to the conference)
9] closing credits, 4D Solutions logo
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Flle Edit

[~ stdout [~/StdErr T AutaComplete

ylab_works/pylab_works_programs;/¥p2/pendels.pcmd || 5[

Settings Wiew Help

£

W ow omow

#

Eamer_ Hoogte = z240

tﬁtttﬁtttﬁtﬁtﬁtttﬁtttﬁtttﬁtt*ﬁtﬂ
Llle waten zijn in centimeters

Kleuren =zijn in RGB-notatie, wa
De pendesls zijn gepositionserd
Ten slotte: raak het hoofd van

rraransaimaeeareanseend  POSItion

Eamer_ Breedte = 450 .I.h b d
Ramer_Diepte = 400 € be

Stoel 1 Achterwand = S0
Stoel z_ Achterwand = 110

Stoel Zijwand = 120
irm_1 Lengten = { 110, 85 )
Console_1 Hoogte = 150
East_1 Diepte = 50
East_1 Breedte = &0
Fast 1 Honcta — 100

‘Code Editor

| |47 fps ¥

)
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8ut wait!

Don’t we need this guy to make us all do the same thing?

OOOOOOOOOO
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But who:l‘ about Po:-'l‘lar\d:of?

Vancouver, WA
is cool too

Spring of 2009, right after Pycon...

Ej GIS !ﬁ',a‘étmn

She has a boyfriend in
Gothenberg (Goth capital)

Lotsa FOSS bosses

EuroPython @ Chalmers 2005
Nano Tech (bucky tubes 'n balls)
HP4E (a meme campaign)
Guido's earlier CP4E (DARPA)
P4E (= programming + theater)
Shuttleworth Summit (London)
EuroPython @ CERN: Alan Kay
EuroPython @ Vilnius: more dots

Pycon @ Chicago (Bucky exhibit)
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Oregon's original
"Silicon Forest" was on
Portland's Southeast
Hawthorne Boulevard, in
hi .I: he I'I-thml Ared Douglas Strain's company
that eventually became
Electro Scientific Industries
and in Jack Murdock and
Howard Vollum's appliance
store that later became
Tektronix. [pg. 10]

) e
Shizal

. -l
|||||.
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Athena's Friend

Share This &
on SENDTO (] _ADD ELOS ALL iy ORDER A Enir
Do BRSO A% R M s D 2B X e ot cn i 12,2

by thekirbster

— thekirbster's photostream

-

This photo also belongs to:

= Fine Grind (Set)

P Howee do | farmat my comment?

DON'T TREAD ON ME

OPEN SOURCE
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Gyogle

SW 800
Yommll St

CHitbpra ,T
fﬂrfmnr;o},” r/ Q‘*
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Planner

Recruiting more XX FOSS bosses (per OSCON 2008)...

Socially Responsible Gaming...

- )
s

.
s
N b F -
{ -
e !

Mirel @@ work

CSN CTO

... Coyote Academy, PKL, CSN ...

http://worldgame.blogspot.com/2008/07/women-and-foss.html

OPEN SOURCE
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Free Rice...

secondhand means:

fearless
willful
hairless

used

YO i
,Zlq‘lgrain of rice donated yesterday,

donated to t}

How to Play iy

« Click on the right answer
in the middle of this page.

« If you get it right, vou get
a harder question, If wou
get it wrong, you get an
easier question.

« For each answer you get

right, we donate 10 grains

of rice to the United Mations
World Food Program,

WARNING: This game may
make you smarter. It may
improve your speaking,
writing, thinking, grades,
job performance... (more)

oo —= 2
OF @
Berkman Center for  Unitea Nations.

Intemst & Sociatyat  World Food
Harvard University  Frogramms

Touring
facilities...

Clown Dude

Organize Contacts Groups Explore

BLog AL edy ORDER A eoir
a5 B S o PR Dot SR X oaere

, 24_3 wArstc;
- WINZ

Language games:
parlor games... (salon)

casino gambling

church bingo

facebook / profile / chronofile

learning by playing

Signed in = thekirbster 4 Help

Search

Uploaded on Movember 28, 2008
by thekirbster

This photo also belongs to

Friends of Jung (Set
Python for Teachers (Sety
Synergetics (Set)

Tags

Add atag

thekirbster's photostream

OPEN SOURCE
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manga-code: like pseudo-code but it runs... (for simulating the real deal)

File Edit Format RBun Options Wihdows ﬂelpl

mumn A
Simulaticon: CSN
Vendor axis fixed: Mars
Action: customer selects gecod, nets beonus to
invest towards worthy cause, with skill level
rewarded (nect pure chance), remainder teo wvendor. n
House gets 20% prefit (markup). Vendor gets
demographic data (not shown). Customer gets
kudos (net shown). People who just play for
'Me!' all the time will come across as selfish.
mun
from random impcert randint
house_gains = 0 §# Fine Grind
thevendors = {'Mars’':0,
'Red Bull':0,
'Jack Daniels':0} # technically a "salon"
thecauses = {'GreenPeace':0,
'MercyCorps':0,
'USG':0, # help Uncle Sam sometimes?
'Me!':0}
i

|Ln: 79|Col: 37

http://mail.python.org/pipermail/edu-sig/2009-June/009405.htm| Vgﬂls;ﬂVu&Cé



Runtime... manga code in action, simulating CSN

File Edit Shell Debug Options Windows ﬂeﬂ
> A
0 ——— Teddy Bear Tilt
1 —-—— Governator
2 ——— Scary Clown
3 ——— No Game
Whaddya wanna play genius?
1
0 —— TUSG
1 —— GreenPeace
2 —-——— Me!
3 ——— MercyCorps
What de¢ you care about?
0
Playing... Governator y

|Ln: 32 |Col: 1

“Café Philanthropique”

i OPEN SOURCE i
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Explaining CSN OS to
holdenweb.com on Steve’s
IBM thinkpad, Pycon 2009

OOOOOOOOOO

BRIDGE
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File Edit Source Debug Tools Window Help

% New @Open

oto Definition |

ave #Save All

© Search | b Run

ﬂ“'lerealc *Debug @Stop | 2| Step Into @?Step Ower ﬁ Step Out

compose py kirby/gametest py escon/gametest.py | perms py | g
@ @ (top) 3 © v o 2
1  from math import sin will
2  import pygame
3 From pygemelocals import * <
D
5 Fnot qun.ﬂ'lh'F ont:| E
g print 'Warning, Fonts dsabkled' S
B fnot pTgnmr..minr: o]
13 print "Warning, seund disabled'
11 def mamnd):
1% """this Funetion s called when the program stants.
13 it initializes everything (t needs, then runs in
14 a loop until the Fun:?l‘iun returns,”""

15 #Hlndalze Everything
1e pygame.init()

17 sereen = pygame.display.set mode({10724, TEB))D
18 pygame.display.set_caption('Set the Stage')

J’ig pygame.mouse.set_visilsle(0)

21 HCreate The Backgound -
Search Stack Data | ¥  Debug /O Python shell ‘ 7
Search: h | Commands execute withuq * Options
Replace: " | [Python 2.5.2 (r252:60911, Apr 21 2]~

[ Case sensitive (L Cq 4.2|.|3|||'.Ulauq+u ﬂﬁ.i".Ehilublyn‘t‘rﬁ' ]

33

Previous MNext

] [+] =
EE',E Line 5 Col 20 - i OPEN SOURCE F
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Lexical-Graphical Bridge One:
Figurate and Polyhedral
Number Sequences

Polyhedral Numbers: HP4E Fits Here

>>>

>>>
>>>
>>>
[1,

Exploding a Quarler Tel...

intlo & equivolumed

mouies .

/4 x 1/6=1/24

def icosal(f = 1):
while True:
if f==1:
yield 1

else:

vield 10 * £ ** 2 + 2

f += 1
icosanumgen = icosa()
icosanums = [icosanumgen.next() for i in range(ll)]
icosanums

42, %2, 162, 252, 362, 492,

642, 812, 1002, 1212]

i OPEN SOURCE i
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string.Template: Mad Libs

def poop (self):
# kids like scatalogical stuff
# e.g. "grossology"
if len(self.stomach)>0:
self. stomach.pop(0) # FIFO

Log in
HELP < YOUR ACCOUNT 4 WISH LIST " -
HWE“.S lUsed Books Textbooks | Technical | | s

VY. Brovese Sections = Bestsellers = Mew Arrlvals = zale = eBooks = Gift Cards

Fizture Books * WMiddle Feaders * Young Sdult * Uzed * Sward Winners
Advwanced S=arch

Fear Factor Mad Libs: Ultimate Gross Out! (Mad Libs)

RELATED AISLES by Rager Price
crE:urrr;;n'; f'T c m r Abouwt This Book
Children's Activities [m . « Bmopess Rzviews
Mead Libr HED LIBS + Comment on this titke ard you could win free books!
Eeresal e ) . khave Books by Aoger Price
LETTES ‘.‘q“ &
bEnital|Frle: - sy 1B 3 HTEIESI 11576
ISBID: (340111677
Al Product Detailr
* RECENTLY VIEWED

Mo Ibems




string.Template: X3D etc.

gl _theedge = Template(

T

<Transform translation = "$translate'>
<Transform rotation = "$Sroty'>
<Transform rotation = "$rotx'">
<Shape>

<Cylinder height="§$length" radius="§radius"
containerField="geometry"
side="true" solid="true" top="true" />
<Appearance>
<Material diffuseColor="$color"/>
</Appearance>
</Shape>
</Transform>
</Transform>
</Transform>

TrTrar

gl theedge is boilerplate X3D (XML version)



string. Template: X3D etc.

edict = dict |

radius = edge.radius,

color = colordict|[someocbj.ecolor],
length = length,

translate = "%=r =r =r" % vrmldata[0],
roty = "0 1 0 %" % roty,

rotx = "1 0 0 %s8" % rotx)

someob]j.text = someob]j.text + gl theedge.substitute (edict)

edict contains key:value pairs for an X3D Edge

i OPEN SOURCE i
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[ testuni.py - /home/kirby/testuni.f| - |[ O x|
File Edit Format Run Options Windows ﬂelp|

class R:

def __init__(self, B A):
self.B A = BA

del __repr__(self):
return "B @ %4s" % str(id(self))

Al

£
Ln: 5/Col: 0
IDLE 3.0a2
=== from testuni import B
==> themountain = B({"Fuj™)
=== themountain
B @ 138188876
=>> themountain.[g] A
"Fuji’
P |
4
Ln: 19/Col: 4

i OPEN SOURCE i
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Programming
for Everybody (P4E)

Guido, IDLE and the .mil sector (CP4E)

Add-ons from the .edu sector (e.q.
VPython)

Edu-sig archive at Python.org

M. Shuttleworth matrix (kusasa.org etc.)
A. Kay matrix (Dynabook, OLPC etc.)

K. Urner matrix (HP4E etc.)

A. Siegel matrix (Pygeo etc.)

... and so on (every “gnu math teacher”
gets a “matrix” and applies a “spin” — KU’s
namespace)

SUMMER OF 2007: Europython, Vilnius, Lithuania

UUUUUUUUUU
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Using Python generators: A007318, A00217, A00292 (OEIS)

Fle Edit Format Run Options Windows

Help

def pascal(): At
""NGenerate successive rows of Pascal's Triangle
http://www.research.att.com/~njas/sequences/A007318
mmun
row = [1]
while True:
vield row
row = [ 1 + J for 1,3 in zip([0]+row, row+[O]) ]
def triseq():
""M"Read triangular numbers from Pascal's Triangle
http://www.research.att.com/~njas/sequences/A000217
mmumn
pg = pascal()
next {(pg) ;next (pg) # skip first two rows
while True:
vield next (pg) [2]
def tetraseq() :
""M"Read tetrahedral numbers from Pascals Triangle
| http://www.research.att.com/~njas/sequences/A000292
mwumn
pg = pascal()
next (pg) ;next (pg) ;next (pg) # skip first three rows
while True:
vield next (pg) [3] y

ILn: 21|Col: D
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Get Involved!

_ Y,
(aly? 356H

American Friends
Service Committee

Quaker values in action

PyCon o
Connecting The OPEN SOURCE

Python Community BRIDGE
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Questions?

OPEN SOURCE
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Kirby Urmer

Kirbey Urmer, with a B in philosophy from Princeton University, is & compuker programmer
and educator, He has developed computer literacy products For McGraw-Hill and is a
former high schiool mathematics teacher,

Thank You! Be in touch: 4dsolutions.net

i OPEN SOURCE i
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